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Annotated  Bibliography  of  the  Screwworm, 
Cochliomvia  hominivorax  (Coquerel ) 


By  J.  Wendell  Snow,1  A.  J,  Siebenaler,  2 and  F.  G.  Newell2 


INTRODUCTION 


The  screwworm,  Cochliomyia  hominivorax  (Coquerel),  is  an  obligate  parasite 
of  the  flesh  of  warmblooded  animals.  Humans  are  not  an  exception  to  its 
parasitism  (Laake  1936).  Wilbarger  (1890)  references  an  apparent  human  case 
of  screwworms  as  early  as  1832;  however,  Laake  et  al.  (1936)  report  that  the 
first  authentic  record  of  a screwworm  case  in  the  United  States  occurred  in  1882. 
Screwworms  have  probably  been  in  the  southwestern  United  States  since  their 
evolution  as  a species,  but  they  did  not  Become  established  in  the  southeastern 
United  States  until  1933  (Bruce  1952).  A survey  in  1935  showed  that  screw- 
worms were  distributed  throughout  the  Southeast,  Southwest,  and  Midwest 
(Dove  and  Bishop  1936).  At  that  time,  injuries  and  death  of  livestock  resulted 
in  estimated  annual  losses  of  $10  million  (Laake  and  Cushing  1930).  By  1958, 
when  the  Southeastern  Screwworm  Eradication  Program  was  begun,  livestock 
losses  were  estimated  at  $40  million  annually  (Knipling  1959).  Today,  as  a result 
of  the  southeastern  and  southwestern  eradication  programs,  active  screwworm 
cases  are  found  only  in  Texas,  Arizona,  New  Mexico,  and  California.  Within 
these  States  the  species  is  usually  below  economic  levels,  and  a new  program 
with  Mexico  promises  to  eradicate  screwworms  completely  from  the  United 
States.  Without  an  eradication  program  in  the  United  States,  livestock  losses 
would  be  about  $300  million  annually. 

This  bibliography  includes  most  of  the  scientific  papers  on  screwworms 
published  in  the  United  States  since  1880  and  many  articles  from  popular 
magazines.  Foreign  literature  was  not  reviewed  extensively,  but  many  articles 
in  Spanish,  French,  and  German  are  included. 

Nomenclatural  and  taxonomic  ambiguity  exists  in  early  U.S.  literature  because 
the  differences  between  Cochliomyia  hominivorax  (pi'imary  screwworm)  and 
Cochliomyia  macellaria  (secondary  screwworm)  were  not  recognized  prior  to 
Cushing  and  Patton  (1933).  The  synonyms  for  C.  hominivorax  (Coquerel)  cited 
in  references  are  Calliphora  anthropophaga  (Conil),  Callitroga  americana  (Cushing 
& Patton),  Callitroga  hominivorax  (Coquerel),  Chiysomyia  macellaria  (Fabricius), 
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Cochliomyia  americana  (Cushing  & Patton),  Cochliomyia  macellaria  (Fabricius), 
Compsomyia  macellaria  (Fabricius),  Lucilid  hominivorax  (Coquerel),  and  Lucilia 
macellaria  (Fabricius). 
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“specific  sore"  on  the  cheek,  and  one  in  an  area  of 
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1929.  Clasificacion  de  algunos  muscoideos 
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tomol. 3:  275.  A brief  assessment  of  the  screwworm 
situation  in  Texas  is  given  for  1880.  The  species 
is  reported  as  unusually  destructive.  Cases  are 
reported  in  stock  and  humans  around  the  state. 
Specific  details  of  four  human  cases  (one  death) 
are  given. 

356.  King,  W.  V.,  and  Bradley,  G.  H.  1935.  The  screw 

worm  outbreak  in  Florida.  J.  Econ.  Entomol. 
28(5):  772-777.  Reports  the  introduction  of  screw- 
worms into  Florida  and  gives  economic  statistics 
and  control  recommendations. 

357.  Kitto,  G.  B. ; Neck,  R. : and  Bush,  G.  L.  1976.  Genetic 

effects  of  the  mass  rearing  of  screwworm  flies. 
(Abstr.)  Fed.  Proc.  35(7):  1658. 

358.  Knipling,  E.  F.  1939.  A key  for  blowfly  larvae  con- 

cerned in  wound  and  cutaneous  myiasis.  Ann. 
Entomol.  Soc.  Am.  32(2):  376-383. 

359.  1942.  Acquired  resistance  to  phenothiazine 

by  larvae  of  the  primary  screwworm.  J.  Econ. 
Entomol.  35(1):  63-64.  Larvae  repeatedly  reared 
on  media  containing  phenothiazine  developed  a 
tolerance  to  the  chemical  that  was  approximately 
18  times  greater  than  that  shown  by  larvae  grown 
on  untreated  meat. 

1942.  A preliminary  report  on  a treatment 

for  fleece-worm  infestations  in  sheep.  J.  Econ. 
Entomol.  35(6):  896-898. 

1955.  Possibilities  of  insect  control  or  eradi- 
cation through  the  use  of  sexually  sterile  males. 
J.  Econ.  Entomol.  48(4):  459-462.  Proposes  the 
possible  control  of  insects  by  releasing  sexually 
sterile  males. 

1957.  Control  of  the  screw-worm  fly  by  atomic 

radiation.  Sci.  Mon.  85(4):  195-202. 

1959.  Screwworm  eradication:  concepts  and 

research  leading  to  the  sterile-male  method.  In 
Smithsonian  Report  for  1958,  pp.  409-418.  Smith- 
sonian Institution.  Washington. 

1960.  Control  of  the  screwworm  fly  by 

atomic  radiation.  In  Symposium  on  Biological  and 
Chemical  Control  of  Plant  and  Animal  Pests,  pp. 
169-182.  American  Association  for  the  Advance- 
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ment  of  Science,  Washington. 

1960.  The  eradication  of  the  screw-worm  fly. 

Sci.  Am.  203(4):  54-61.  An  excellent  review  of  the 
screwworm  program  through  1960. 

1960.  Use  of  insects  for  their  own  destruction. 

J.  Econ.  Entomol.  53(3):  415-420. 

1964.  Factors  to  consider  in  appraising  the 

feasibility  of  employing  sterile  insects  for  popula- 
tion control.  In  The  Potential  Role  of  the  Sterility 
Method  for  Insect  Population  Control  With  Special 
Reference  to  Combining  This  Method  With  Con- 
ventional Methods.  U.S.  Agric.  Res.  Serv.  (Rep.] 
ARS  33-98,  pp.  12-24. 

1965.  Early  developments  in  the  sterile-male 

technique.  In  G.  C.  LaBrecque  and  J.  C.  Keller 
(eds.).  Advances  in  Insect  Population  Control  by 
the  Sterile-Male  Technique,  pp  1-3.  I.A.E.A.  Tech. 
Rep.  Ser.  44. 

1965.  Some  basic  principles  in  insect  popula- 
tion suppression.  Entomol.  Soc.  Am.  12(1):  7-15. 
Founder’s  Memorial  Award  Lecture,  New  Orleans, 
La.,  Nov.  9,  1965. 

1967.  Sterile  technique  — principles  involved, 

current  application,  limitations,  and  future  appli- 
cation. In  Genetics  of  Insect  Vectors  of  Disease, 
pp.  587-616.  Elsevier  Publishing  Co.,  Amsterdam. 

1972.  Use  of  organisms  to  control  insect 

pests.  J.  Environ.  Qual.  1(1):  34-40. 

, and  Rainwater,  H.  T.  1937.  Species  and 

incidence  of  dipterous  larvae  concerned  in  wound 
myiasis.  J.  Parasitol.  23(5):  451-455.  The  screw- 
worm  was  involved  in  approximately  90%  of  the 
total  number  of  cases  of  myiasis.  Secondary  species, 
as  a group,  were  involved  in  approximately  13% 
of  the  total  number  of  cases. 

and  Tate,  H.  D.  1935.  An  outbreak  of  the 

screw  worm,  Cochliomyia  americana  Cushing  and 
Patton,  in  northwestern  Iowa.  J.  Econ.  Entomol. 
28(2):  472-475.  The  lirst  authentic  record  of  screw- 
worm  occurrence  in  Iowa. 

, and  Travis,  B.  V.  1937.  Relative  importance 

and  seasonal  activity  of  Cochliomyia  americana 
C.  & P.  and  other  wound-infesting  blowflies,  Val- 
dosta, Ga.,  1935-1936.  J.  Econ.  Entomol.  30(5): 
727-735.  In  all  types  of  uninfested  wounds,  maxi- 
mum attractiveness  was  reached  on  the  fifth  to 
seventh  day.  Activity  around  wounds  was  greatly 
reduced  on  days  that  the  temperature  dropped 
below  70°  F. 

Koutz,  F.  R.  1947.  The  screw-worm  fly,  Cochliomyia 
americana,  in  Ohio.  J.  Am.  Vet.  Med.  Assoc.  110 
(843):  385.  A screwworm  infestation  was  reported 
in  Ohio  during  1946.  The  outbreak  could  not  be 
tied  to  the  importation  of  cattle  from  southern 
States. 

Krafsur,  E.  S.  1978.  Aggregations  of  male  screwworm 
flies,  Cochliomyia  hominivorax  (Coquerel)  in  South 
Texas  (Diptera:Calliphoridae).  Proc.  Entomol.  Soc. 
Wash.  80(2):  164-170.  Aggregations  of  male  screw- 
worms  were  noted  in  two  locations  in  South  Texas. 
The  behavior  of  the  males  included  vigorous  con- 
specific  and  interspecific  interactions.  There  was 
evidence  of  territoriality  and  competition  for  favor- 
able perching  sites. 


377.  , and  Garcia,  L.  1978.  Responses  of  the  screw- 

worm, Cochliomyia  hominivorax,  to  two  sterile 
male  release  methods  in  South  Texas,  1975-1976. 
J.  Med.  Entomol.  14(6):  687-697.  Two  rates  of 
sterile  flies  were  tested  on  a large  scale  in  South 
Texas.  An  experimental  treatment  of  477-681  flies 
per  km2  per  week  distributed  in  units  of  400  flies 
per  box  from  parallel  flight  lanes  set  2 km  apart 
were  compared  to  the  standard  treatment  of  858- 
2,574  flies  per  km2  per  week  distributed  in  units  of 
2,000  flies  per  box  from  parallel  flight  lanes  8 km 
apart.  The  results  showed  higher  levels  of  sterility 
in  the  experimental  area  and  fewer  reported  screw- 
worm cases.  The  results  of  the  paper  demonstrate 
dramatically  the  relationship  between  program 
effectiveness  and  execution. 

378.  Kunz,  S.  E.  1978.  Highlights  of  veterinary  ento- 

mology— 1952-1977.  Entomol.  Soc.  Am.  Bull. 
24(4):  401-406. 
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379.  Laake,  E.  W.  1935.  The  incidence  of  screw  worms  in 

southern  Texas  and  Louisiana  in  1934.  J.  Econ. 
Entomol.  28(4):  648-649.  A survfey  from  Corpus 
Christi,  Tex.,  eastward  along  the  Gulf  Coast  and 
extending  through  Louisiana  showed  that  the 
heavy  outbreak  of  screwworms  in  Louisiana  and 
other  southern  States  was  continuous  and  definitely 
connected  with  a heavy  incidence  along  the  Texas 
coast.  The  average  infestation  rate  in  Louisiana 
was  10.4%. 

380.  1936.  Economic  studies  of  screw  worm  flies, 

Cochliomyia  species  (Diptera,  Calliphorinae),  with 
special  reference  to  the  prevention  of  myiasis  of 
domestic  animals.  Iowa  State  Coll.  J.  Sci.  10(4): 
345-360.  The  feasibility  of  reducing  infestations 
by  trapping  was  tried  over  an  area  of  approxi- 
mately 155.000  acres  of  ranch  land  in  Menard 
County,  Tex.  The  apparent  reduction  of  infestation 
compared  with  that  on  a similar  area  of  about 
equal  size  in  the  vicinity  was  from  2.92%  to  1.58% 
in  1931,  from  5.86%  to  3.40%  in  1932,  and  from  3.39% 
to  1.36%  in  1933.  The  data  should  be  valid  since 
cases,  not  adult  flies,  were  used  as  the  criterion  of 
population  reduction.  In  addition,  of  20,962  screw- 
worm cases  in  which  the  cause  of  the  wound  was 
established,  branding,  castrating,  dehorning,  dock- 
ing, marking,  and  shearing  were  responsible  for 
about  31%. 

381.  1939.  Myiasis  in  domestic  animals.  J.  Am. 

Vet.  Med.  Assoc.  95(748):  47-49.  A surVey  in  four 
Texas  counties  showed  that  a large  portion  of  the 
cases  of  myiasis  in  domestic  animals  was  due  to 
manmade  wounds  and  poor  livestock  management. 

382.  1939.  On  the  hydrogen-ion  concentration  of 

myiotic  wounds  and  its  relation  to  the  oviposition 
stimulus  in  Cochliomyia  americana  C.  and  P.  Am. 
J.  Trop.  Med.  19(2):  193-197. 

383.  1950.  Screw-worm  survey  in  western  United 

States,  1949.  J.  Econ.  Entomol.  43(3):  387-389. 
The  1949  screwworm  situation  in  Texas  was  one  of 
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the  heaviest  and  most  destructive  on  record.  Similar 
favorable  weather  conditions  in  Arizona  and  New 
Mexico  resulted  in  heavy  populations  in  those 
States.  As  a result,  infestations  were  also  noted  in 
Louisiana.  Arkansas,  Oklahoma,  Kansas,  Missouri, 
Nebraska,  Iowa,  Illinois,  and  South  Dakota.  The 
situation  was  so  serious  in  the  North  Central  States 
that  livestock  organizations  met  to  discuss  ways 
and  means  to  stop  the  interstate  transportation  of 
animals  from  the  screwworm  areas. 

384.  and  Cushing,  E.  C.  1930.  Fly  trapping  on  the 

ranges  of  the  Southwest.  J.  Econ.  Entomol.  23(6): 
966-972.  The  screwworm  population  was  reduced 
36.2%  through  the  operation  of  313  traps  in  a 200 
mi2  area.  However,  the  work  was  conducted  before 
the  true  identity  of  the  screwworm  was  known, 
and  no  reference  was  made  to  case  reports  within 
the  area. 

385.  ; Cushing,  E.  C.;  and  Parish,  H.  E.  1936. 

Biology  of  the  primary  screw  worm  fly,  Cochliomyia  396. 
americana,  and  a comparison  of  its  stages  with 
those  of  C.  macellaria.  U.S.  Dep.  Agric.  Tech  Bull. 

500,  24  pp.  This  study  was  conducted  because  the  397. 
screwworm  and  C.  macellaria  had  been  confused 
for  many  years  in  the  United  States.  The  report  398. 
establishes  the  screwworm  as  an  obligate  parasite 
responsible  for  the  vast  majority  of  all  cases  of 
myiasis.  The  earliest  authenticated  record  of  its 
occurrence  in  the  United  States  dates  back  to  1882. 

386.  ; Hixson,  E.;  and  Severin,  H.  C.  1950.  Screw- 

worms  — how  to  recognize  and  control  infestations  399. 
in  livestock.  U.S.  Dep.  Agric.  PA-100,  7 pp. 

387.  ; Parman,  D.  C.;  Bishopp,  F.  C.;  and  Roark, 

R.  C.  1926.  Field  tests  with  repellents  for  the  screw 
worm  fly,  Cochliomyia  macellaria  Fab.,  upon  do- 
mestic animals.  J.  Econ.  Entomol.  19(3):  536-539. 

388.  , and  Smith,  C.  L.  1938.  The  hydrogen-ion 

concentration  of  mviotic  wounds  in  sheep  and 
goats.  J.  Econ.  Entomol.  31(3):  441-442. 

389.  , and  Smith,  C.  L.  1939.  The  development 

of  immunity  in  cavies  to  the  larvae  of  Cochliomyia 
americana  C.  & P.  J.  Econ.  Entomol.  32(2):  339-  400. 

342.  The  number  of  screwworm  larvae  constituting 
a maximum  sublethal  and  a minimum  lethal  infes- 
tation in  the  average  guinea  pig  was  two  and  three 
larvae,  respectively,  per  hg  of  body  weight.  An 
immunity  or  tolerance  was  developed  in  guinea  401. 
pigs  infested  two  or  three  times  with  screwworms. 

The  level  of  immunity  was  50%  to  100%  over  unin- 
fested animals. 

390.  LaChance,  L.  E.  1961.  Radiosensitivity  of  the  various  402. 

stages  of  oogenesis  in  Callitroga  hominivorax. 
Genetics  46(8):  877.  A high  radiosensitivity  was 
shown  during  the  first  day  of  the  adult  female’s 
life,  and  this  corresponded  to  changes  taking  place 
in  nurse  cell  nuclei  during  the  first  24  hours  of 
ovarian  growth. 

391.  1962.  Effects  of  radiations  on  insects.  Proc. 

North  Cent.  Branch  EntomoJ.  Soc.  Am.  17:  11-14. 

392.  1963.  Enhancement  of  radiation-induced  403. 

sterility  in  insects  by  pretreatment  in  CO  + air. 

Int.  J.  Radiat.  Biol.  7(4):  321-331.  When  the  pupae 
of  the  screwworm  fly  were  irradiated  in  an  at- 
mosphere of  C02  and  air  (50-50  mixture),  damage 


to  the  reproductive  system  measured  in  the  adult 
female  was  greater  than  that  induced  by  a similar 
radiation  treatment  delivered  in  air. 

393.  and  Bruns.  S.  B.  1963.  Oogenesis  and  radio- 

sensitivity  in  Cochliomyia  hominivorax  (Diptera:- 
Calliphoridae).  Biol.  Bull.  124(1 ):  65-83.  Describes 
ovarian  growth  in  normal  and  irradiated  females. 

394.  and  Crystal,  M.  M.  1963.  The  modification 

of  reproduction  in  insects  treated  with  alkylating 
agents.  II.  Differential  sensitivity  of  oocyte  meiotic 
stages  to  the  induction  of  dominant  lethals.  Biol. 
Bull.  125(2):  280-288. 

395.  , and  Crystal,  M.  M.  1965.  Induction  of 

dominant  lethal  mutations  in  insect  oocytes  and 
sperm  by  gamma  rays  and  an  alkylating  agent: 
dose-response  and  joint  action  studies.  Genetics 
51(5):  699-708.  Similar  dosage  response  curves 
were  obtained  for  irradiated  and  chemosterilized 
screwworms. 

; Dawkins,  C.;  and  Hopkins,  D.  E.  1966. 

Mutants  and  linkage  groups  of  the  screw-worm 
fly.  J.  Econ.  Entomol.  59(6):  1493-1499. 

and  Hopkins,  D.  E.  1962.  Mutations  in  the 

screw-worm  fly.  J.  Econ.  Entomol.  55(5):  733-737. 

, and  Hopkins.  D.  E.  1965.  Effect  of  selection 

on  WHAXY:  an  autosomal  dominant  mutation  in 
the  screw-worm  fly  with  recessive  lethal  effects. 
Am.  Nat.  99(904):  47-57.  The  mutant  WHAXY 
was  retained  for  30  generations  and  is  discussed 
in  detail. 

, and  Leverich,  A.  P.  1962.  Radiosensitivity 

of  developing  reproductive  cells  in  female  Cochlio- 
myia hominivorax.  Genetics  47(6):  721-735.  The 
sensitivity  of  pupae  and  adult  females  to  2,625  r 
of  radiation  varied  greatly  as  the  germ  cell  pro- 
gressed from  an  oogonial  cell  to  a mature  oocyte. 
In  general,  the  pupal  stage  was  resistant  to  radia- 
tion, and  egg  production  was  eliminated  in  females 
less  than  7 hours  old.  After  24  hours,  normal  eggs 
were  produced,  but  the  sensitivity  continued  to 
vary  based  on  maturation. 

, and  Leverich,  A.  P.  1968.  Cytology  of 

oogenesis  in  chemosterilized  screw-worm  flies, 
Cochliomyia  hominivorax.  as  related  to  endomitosis 
in  nurse  cells.  Ann.  Entomol.  Soc.  Am.  61(5): 
1188-1197. 

, and  Riemann,  J.  G.  1964.  Cytogenetic  in- 
vestigations on  radiation  and  chemically  induced 
dominant  lethal  mutations  in  oocytes  and  sperm 
of  the  screw-worm  fly.  Mutat.  Res.  1:  318-333. 

; Riemann,  J.  G.;  and  Hopkins,  D.  E.  1964. 

A reciprocal  translocation  in  Cochliomyia  homi- 
nivorax (Diptera:Calliphoridae):  genetic  and  cvto- 
logical  evidence  for  preferential  segregation  in 
males.  Genetics  49(6):  959-972.  The  authors  found 
that  the  mutant  phenotype  for  the  condition  known 
as  Brc  (black  R-cell)  was  associated  with  a recip- 
rocal translocation  and  that  the  homozygous  con- 
dition was  lethal. 

and  Ruud.  R.  L.  1977.  Cytological  identifica- 
tion of  native  and  irradiated  released  screwworm 
flies  in  trap  catches.  J.  Econ.  Entomol.  70(4):  501- 
504.  Gives  an  accurate  method  to  differentiate  wild 
and  released  males  by  cytological  examination  of 
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the  testis. 

; Schmidt,  C.  H.;  and  Bushland,  R.  C.  1967. 

Radiation-induced  sterilization  (The  applications. 
VII.  Screwworm  eradication  programs).  In  Pest 
Control  — Biological,  Physical,  and  Selected  Chem- 
ical Methods,  pp.  164-173.  Academic  Press,  New 
York.  An  excellent  review  of  the  screwworm  pro- 
gram from  its  conception  through  1967. 

Lahille,  F.  1915.  Nota  sobre  la  “ura”  y otras  larvas 
daninas  de  dipteros.  Minist.  Agric.  Argent.  Boh, 

18  pp. 

Lamb,  K.  P. ; Sands,  D.  P.  A.;  and  Spradbery,  J.  P. 
1978.  Assay  of  old-world  screw-worm  fly,  Chryso- 
mya  bezziana,  labelled  with  32P.  Entomol.  Exp. 
Appl.  23:  55-65.  Techniques  for  phosphorus-32 
labelling  of  larvae  and  adults  of  the  screwworm  fly, 
Chrysomya  bezziana,  are  described  and  compared 
to  those  used  on  Cochliomyia  hominivorax. 

Lapage,  G.  1956.  Phylum  Arthropoda.  In  Veterinary 
Parasitology,  pp.  501-502.  Oliver  and  Boyd, 
London. 

Laurence,  S.  M.  1909.  Dipterous  larvae  infection. 
Br.  Med.  J.  1:  88.  Two  human  cases  of  myiasis 
are  reported  from  Trinidad,  B.W.I.  In  the  first 
case,  between  100  and  150  larvae  completed  larval 
development  within  the  patient’s  nasal  cavity, 
cheek,  and  lower  eyelid.  The  second  case  was 
probably  due  to  houseflies. 

Lawton,  A.  H.;  Dexter,  M.  W.;  and  Warren,  L.  O. 
1957.  Double  infestation  of  a varicose  ulcer  with 
screw-worm  and  house  fly  maggots.  Am.  J.  Trop. 
Med.  6(2):  336-338.  Summarizes  an  individual 
human  case  in  which  the  patient  had  a necrotic 
varicose  ulcer  of  the  leg  infested  with  maggots  of 
the  screwworm  and  housefly. 

Le  Dantec  and  Boye.  1905.  Note  sur  une  myase  ob- 
servee  chez  l’homme  en  Guinee  Franchise.  Reun. 
Biol.  Bord.  Caducee.  1:  9. 

Lindquist,  A.  W.  1937.  Myiasis  in  wild  animals  in 
southwestern  Texas.  J.  Econ.  Entomol.  30(5):  735- 
740.  Cottontail,  jackrabbit,  opposum,  and  deer 
were  found  to  harbor  natural  infestations  of  the 
screwworm. 

1938.  A study  of  the  incidence  and  habits  of 

Cochliomyia  americana  by  means  of  flytraps.  J. 
Kans.  Entomol.  Soc.  11(3):  97-104.  Showed  an 
activity  curve  for  the  species  in  the  Uvalde,  Tex., 
area.  In  addition,  trap-captured  females  lived  an 
average  of  3.4  days  after  capture  and  deposited 
viable  eggs  on  animals.  The  majority  of  the  flies 
caught  with  liver  bait  were  in  the  preoviposition 
stage;  those  caught  on  wounds  were  ready  for 
oviposition. 

1940.  The  introduction  of  an  indigenous 

blowfly  parasite,  Alysia  ridibunda  Say,  into  Uvalde 
County,  Texas.  Ann.  Enfomol.  Soc.  Am.  33(1): 
103-112.  The  blowfly  parasite,  Alysia  ridibunda 
Say,  was  introduced  into  Uvalde  from  southern 
Arizona  and  New  Mexico.  In  1935,  the  parasite 
emerged  from  80.9%  of  the  collected  Sarcophaga 
larvae  and  10.4%  of  the  Lucilia  larvae.  In  subse- 
quent years,  smaller  numbers  were  obtained.  The 


examination  of  300  screwworm  cases  in  the  field 
failed  to  reveal  the  parasite  working  on  larvae  in 
wounds.  Adults  oviposited  in  larvae  of  screw- 
worms  in  wounds  on  guinea  pigs  in  the  laboratory, 
but  both  host  and  parasite  died. 

414.  1942.  Ants  as  predators  of  Cochliomyia 

americana  C.  & R J.  Econ.  Entomol.  35(6):  850- 
852.  Describes  ants  as  valuable  predators  of  third 
instar  larvae  of  screwworms  infesting  fresh  car- 
casses. Ants  are  abundant  and  come  to  a carcass 
before  other  blowfly  larvae  become  numerous.  An 
emergence  of  4.1%  was  recorded  for  screwworms 
in  26  carcasses  exposed  to  ants,  but  where  the 
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a wide  range  of  hosts  and  is  of  economic  and 
veterinary  significance.  The  authors  consider  the 
sterile-male  technique  uneconomical  for  these 
islands. 
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Electroretinogram,  287,  292,  293,  491 
Emergence,  99,  162,  172,  279,  329,  447 
EQ-335,  75,  89,  113,  230,  298,  362,  424,  560,  598 
Eradication 

of  Curasao,  29,  30,  92-94,  100,  101,  123,  208,  365,  418 
of  Puerto  Rico,  302,  612 

of  southeastern  United  States,  29,  208,  365,  456,  533 
Eradication  programs 

Mexican-American  commission,  237,  589,  604 
problems  with,  96,  97,  179,  236,  539 
southeastern  United  States,  25,  92,  262,  263,  338,  344, 
365 

southwestern  United  States,  236,  318,  456,  463,  545, 
547,  551,  569,  583,  585,  586,  592,  594,  595 
summaries  of,  29,  31,  370,  404,  582 

Feeding 

artificial  diets,  31,  69-71,  280-282,  446,  538 
natural  diets,  61,  62,  228 
Feeding  habits,  61,  425 
Fertility,  136,  147,  171,  207 
Flight,  22,  44,  169,  173,  346,  473 
Flowering  vegetation 

as  aggregation  sites,  425,  614 
as  feeding  sites,  61,  228,  425 
Fluorescein  sodium,  use  of  to  mark  screwworms,  125 

Gamma  rays.  See  Irradiation,  use  of 

Genetics  of  the  screwworm,  31,  54,  84,  94,  210,  254,  255, 
396-398,  401,  402,  506 

Guinea  pigs  as  screwworm  hosts,  51,  91,  222,  223,  245-249, 
382,  389,  413,  431,  451,  557 

Historical  accounts,  66,  75-77.  183,  214,  298,  334,  352,  355, 
378,  385,  455,  456,  469,  608-611,  614 
Human  myiasis.  See  Infestations  in  humans 
Humidity,  effects  of,  3,  279,  291 

Immunity  to  infestations,  51,  389,  557 
Infestations  in  humans,  14,  15,  18,  19,  23,  24,  35,  38,  66, 
103,  105-107,  112,  113,  116,  126,  128,  131,  132,  186,  192, 
193,  212,  214,  228,  242,  250,  251,  264-268,  270-272,  274, 
275,  285,  286,  304,  307,  308,  314,  334,  337,  339-341,  343, 
349,  355,  408,  409,  422,  427,  434,  436,  438-444,  453-455, 

458,  461,  470,  485,  488,  490,  494-498,  501,  505,  509,  510, 

512,  513,  518,  519,  521,  526-528,  536,  541,  543,  551,  554, 

555,  559,  561,  563,  566,  571,  578,  579,  581,  596,  599,  603, 

605,  606,  608,  611,  614,  621 

causes  of,  23,  228,  266,  498 
complications  of,  23,  193,  264,  314,  518 
control  of.  See  Control,  of  infestations  in  humans 
frequency  of,  24,  214,  267,  527,  528,  571,  581 
history  of,  214,  518,  614 

prevention  of,  228,  242,  340,  438,  453,  559,  605 
symptoms  of,  23,  66,  116,  126,  128,  212,  264,  340,  453, 
461,  498,  559,  566,  621 

treatment  of,  19,  23,  66,  103,  116,  126,  186,  192,  193, 
212,  242,  264,  266,  285,  286,  340,  427,  453,  498,  518, 


554,  555,  559,  566,  579,  596,  603,  621 
Infestations  in  livestock,  55,  56,  73-75,  78,  187,  217,  231, 
356,  373,  379,  381,  383,  537,  542,  547,  551,  563,  591 
causes  of,  16,  38,  43,  45-47,  75-77,  362,  381,  474,  535 
control  of.  See  Control,  of  infestations  in  livestock 
effects  of  on  animals,  45-47,  76,  77 
losses  due  to,  38,  45-47,  380 

prevention  of,  7,  16,  45-47,  75-77,  213,  283,  450-452, 
477,  480,  500,  524,  596 

treatment  of,  16,  45-47,  75-77,  113,  183,  213,  215,  216, 
218,  523,  524,  560,  596 
Insecticides.  See  also  Control,  chemical 
resistance  to,  359 

use  of,  81,  87-89,  91,  94,  102,  120,  220-223,  226,  227, 
229, 234,  283,  298,  353,  360,  428,  430,  431-433,  449- 
452,  471,  477,  479,  562,  602 
Irradiation 

effects  of  on  flies,  90,  92,  93,  98-100,  172,  354,  362,  363, 
391,  393,  399,  508 

effects  of  oxygen  availability  on,  26 
effects  of  pretreatment  with  carbon  dioxide  on,  392 
use  of,  25,  26,  28,  31,  32,  90,  92-94,  98-101,  172,  185, 
354,  361,  363,  364,  367,  416, 417,  607 

Life  cycle,  16,  29,  76,  188,  215,  216 
Light  intensity,  effects  of,  3,  137 
Longevity,  99,  146,  177,  178,  207,  326 
Lucilia  hominivorax,  12,  14,  35,  49,  79,  126-128,  195,  250, 
268.  271,  277,  312,  336,  345,  347, 518 
Lucilia  macellaria,  12,  37,  49,  250,  268,  285,  286,.  336,  347, 
422,  455,  509-511,  541,  559 

Marking  of  screwworm  flies,  8,  44,  93,  125,  316,  319,  320, 
325,  473,  502,'  550,  580 
Mass  rearing,  29,  538 

colonization  of  wild  strains,  31 
diets,  31,  69-71,  280,  282,  446,  538 
dispersal.  See  Dispersal,  artificial 
egg  production,  31,  538 
fly  colony,  31,  538 
genetic  effects  of,  31,  84,  357,  426 
irradiation,  31,  92 
methods  of,  296,  445,  446,  448,  538 
nutritional  requirements  of,  31,  280-282,  448,  538 
packaging,  31 
pupae  handling,  31,  538 
quality  control,  31,  50,  84,  85,  506 
security,  31,  499,  538 
Mating  behavior.  See  Behavior,  mating 
Migration,  16,  22,  482,  488,  596 

Morphology  of  screwworm  larvae,  254,  341,  358,  385 
Mortality  of  screwworms,  27,  28,  33 
Mutations,  28,  156,  157,  254,  255,  325,  396-398,  401,  402 
Myiasis.  See  Infestations  in  humans;  Infestations  in  live- 
stock 

Natural  foods.  See  Feeding,  natural  diets 

Olfactometer,  3,  204-206,  232,  332,  425 
Oogenesis.  See  Reproductive  physiology,  oogenesis 
Outbreaks,  possible  causes  of,  96,  97,  179,  252,  357,  373, 
377,  426 

Overwintering,  59,  75,  89,  200,  377,  421,  475,  481,  482,  488 
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Ovicides,  86 

Oviposition,  137,  147,  171,  175,  190,  207,  260,  279,  328,  332, 
382 

Packaging.  See  Mass  rearing,  packaging 
Parasites  of  screwworm  larvae,  31,  413,  517 
Parity,  determination  of.  See  Reproductive  physiology, 
parity,  determination  of 
Pheromones,  256,  257 
Phosphorus-32,  406,  502 

Populations,  seasonal,  45-47,  182,  199,  324,  351 
Predators  of  screwworms,  31,  414 

Prevention  of  infestations.  See  Infestations,  prevention  of 

Protein  utilization  by  screwworm  larvae,  69 

Proteus  chandleri,  51 

Proteus  vulgaris,  51 

Pupae 

control  of,  63 

dessication  of,  27 

development  of,  72,  158,  279 

effect  of  soil  moisture  on,  72,  279,  446 

effect  of  temperature  on,  279,  481 

Quality  control.  See  Mass  rearing,  quality  control 

Radiation.  See  Irradiation 

Rainfall,  effects  of,  279,  481,  503 

Rearing.  See  Mass  rearing 

Repellents,  42,  48,  298,  387,  429,  483,  484,  514 

Reproductive  physiology 

effects  of  chemicals  on,  108,  166,  174,  394.  400 
effects  of  radiation  on,  92-94,  98-100, 172,  354,  390-393, 
399,  403,  508 

effects  of  temperature  on,  1 
egg-scoring  system,  4 

oogenesis,  1,  2,  4,  279,  390,  393,  395,  399-401,  507 
parity,  determination  of,  4 
ring  gland,  role  of,  2,  4 

Review  articles,  17,  25,  29,  82,  95,  97,  180,  203,  208,  230, 
237,  272,  298,  299,  302,  318,  327,  338,  378,  404,  4«56,  460, 
464 

Ring  gland.  See  Reproductive  physiology,  ring  gland,  role 
of 

Screwworm  Adult  Suppression  System.  See  SWASS 
Seasonal  activity,  65,  76,  124,  182,  200,  201,  319,  324,  351, 
374,  377,  385,  421 
Sex  ratio,  147,  171,  228 
Sexual  aggressiveness,  28,  33,  177,  257,  258 
Smear-62,  75,  89,  230,  298,  386,  424,  452,  523,  597,  598,  600 
Smear-82,  75,  523,  597,  598 
Soil  moisture,  effects  of  on  pupae,  72,  279,  447 
Spectral  sensitivity,  491 
Sterile  male,  identification  of,  403 

Sterile  male  technique,  29,  92-94,  101,  301,  367,  368,  370, 
418 

Sterilization.  See  Chemosterilants;  Irradiation 


Strains,  8,  10,  28,  84,  85,  293,  548,  549 

quality  of,  84,  85,  96,  177,  178,  207,  426,  549,  609 
Survival 

of  laboratory-reared  flies,  8,  33,  34,  148,  165,  171,  172 
of  native  flies,  279 
of  pupae,  261,  279,  475 
SWASS 

composition  of,  120-122,  562 

cylinders,  57,  120-125,  562,  590 

development  of,  57,  121,  562 

distribution  of,  289 

pellets,  562 

use  of,  120-125,  590 

Swath  width  used  in  artificial  dispersal,  189,  322 
“Swollen  joints”  in  calves,  238-241 
Swormlure 

chemical  stability  of,  67 
composition  of,  67,  118 
use  of,  57,  58,  60,  118,  119,  562 
Synonymy,  11-14,  37,  49,  79,  132,  250,  272,  312-314,  336, 
341,  342,  347,  442,  525,  573,  606 

Taxonomy,  9.  12,  14,  49,  52,  79.  115,  117,  130,  181,  184,  196, 
305,  312,  313,  315,  335,  341,  342,  347,  348,  358,  407,  437, 
439,  442,  485-487,  513,  517,  520.  525,  531,  532,  558,  573, 
575,  610,  613,  615 
Temperature,  effects  of 

on  activity,  5,  65,  137,  252,  279,  291,  326,  481,  503 
on  adult  flies,  2,  5,  65,  261,  326,  385,  481 
on  behavior.  2,  259,  326,  481 
on  case  frequency,  252 
on  larvae,  27,  385 
on  oogenesis,  1 

on  oviposition,  137,  260,  279,  481 
on  pupae,  27,  261,  385,  481 

Ticks.  6,  7,  43,  45-47,  75,  218,  283,  333,  423,  500,  535,  552 
Trapping,  5,  8,  39-41,  44,  119,  124,  288,  290,  291,  351,  384, 
412,  415,  457,  476,  484,  556 
Traps,  manmade 

electric  grid,  288,  290,  291 
miscellaneous  types,  39-41,  80 
standard  screen  (Bishopp),  5,  8,  39-41,  290 
wind  oriented,  58,  59,  288 
Traps,  natural,  61 

Treatment  of  infestations.  See  Infestations,  treatment  of 
Vision,  425,  491 

Visual  sensitivity,  287,  292,  293 

Weather,  effects  of,  30,  44.  252,  279,  425,  481.  492,  503 
Wicks  as  swormlure  dispensers,  57 

Wildlife  as  screwworm  hosts,  193,  264,  269,  411,  418,  423, 
435,  515,  516,  535 
Wind,  effects  of,  462,  481,  503 

Wounds,  types  of,  38,  76,  77,  113,  279,  343,  374,  474 
X-rays.  See  Irradiation,  use  of 
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